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Abstract 
Background: Recent advancement in assistive technologies (AT) have fueled the debate on new, IT-reliant 
ways of providing cure and care of dementia. Still the impact on practice has been little. With this paper, 
we want to find out to which extent current studies have discussed the impacts of AT for dementia.  
Methods: We conduct a scoping review of the literature on impacts of AT usage in the context of dementia. 
We search disciplinary (ACM, EMBASE, PsycInfo) as well as cross-disciplinary databases (EBSCO, Web 
of Science). Based on the identified relevant papers, we extract a list of original statements, which we 
aggregate to stylized facts. The method of stylized facts is a common research method to derive knowledge 
in the form of generalized and simplified statements describing interesting characteristics and relationships 
concerning empirically observable phenomena. 
Results: We identify n=539 unique articles, out of which n=36 report impacts of AT usage in the context of 
dementia. We aggregate 6 stylized facts that describe common findings. Furthermore, we identify research 
gaps in this domain. There is little known about the suitable design of social systems around assistive 
technologies. 
Conclusions: While the identified stylized facts indicate how much evidence there is behind certain common 
statements in the reviewed literature, we additionally find that studies in the area of AT for dementia often 
neglect the socio-economic and ethical dimension. These are important research gaps for future work. 
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INTRODUCTION 
For more than a decade, local governments and the European Commission have invested considerable 
amounts of financial resources into experimentation with assistive technologies (AT) for elderly with the 
goal to increase autonomy of elderly people so that they can stay longer at home [1]. This has been done 
based on evidence which showed that elderly people residing in a homecare setting are much more 
independent and active [2, 3] and economically more viable as if they would be treated in long-term care 
facilities [4]. Accordingly, both technologists and academics have continuously fueled the debate over and 
made promises that assistive technology (AT) will significantly impact the manner how cure and care will 
be delivered in near future [3], ultimately resulting in more efficient health systems, and a higher quality of 
life of millions of senior citizens [5].  
However, voices challenging the current (and possibly future) benefits of AT become louder, since large-
scale social and economic impacts still need to be proven [6]. In this paper, we therefore want to 
investigate what the current literature tells us about the impacts of AT and how these claims are backed 
up (if at all) by solid evidence. 
To answer the above questions, we conduct a scoped literature review [7]. In what follows, we will briefly 
explain our understanding and scope of AT in the context of this study. Next, we will describe our 
literature search process together with the scales and methodology for defining the evidence levels of the 
identified literature. This is followed by a derivation of stylized facts [8] which were found in the studied 
literature base and can be used as knowledge in the form of generalized and simplified statements 
describing interesting characteristics and relationships concerning empirically observable phenomena [8]. 
We conclude with a critical reflection on research gaps and possible avenues for future research.  
BACKGROUND AND SCOPE OF THIS STUDY 
The body of literature regarding AT is due to the fact that many different connotations and meanings 
coexist. For instance, Marshall [9] defined AT as “[…] any item, piece of equipment, product or system, 
whether acquired commercially, off-the-shelf, modified or customized, that is used to increase, maintain 
or improve functional capabilities of individuals with cognitive, physical or communication disabilities.” 
Gibson and colleagues [10] point to the fact that AT does not only refer to electronic equipment, but also 
quite simple devices such as calendar clocks, as long as they provide assistance with activities of daily 
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living or promote activity and enjoyment. In this sense, the concept of AT is used in many fashions for 
describing automated, IT-reliant, and non-automated, as well as non-customized, semi-customized, and 
customized assistive appliances and care support services, such as for example designed and adapted to 
specific contexts (e.g. assisted living [11], homecare [12]) or different diseases (e.g. autism [13], cerebral 
palsy [14], dementia [15]). 
In this study, we focus on IT-reliant solutions for assisting people with mild cognitive impairments, such as 
early stage dementia patients. We constrain the scope of our literature review, because of three reasons: (i) 
The literature base about AT is extensive and has rapidly grown in the past years. A limitation with regards 
to a specific patient group and level of sophistication was needed in order that our analysis yields 
meaningful and actionable findings; (ii) Dementia affects a large and increasing number of people, not 
only causing massive social distress, but also great economic losses—around $236 billion each year in the 
U.S. only [16]; (iii) Despite the rapid technological progress manifested by a greater availability of 
broadband networks, increased miniaturization, and cheaper microchips and sensors, the number of 
elderly dementia patients using IT-reliant solutions is relatively small [17]. 
Our study differs from existing studies (e.g. [17, 18]) in that we seek to characterize the evidence level of 
the extant body of literature about AT and its impact on dementia patients and caregivers, as opposed to 
providing an aggregated discussion about the promises and peril of AT in general or a detailed description 
of specific impacts of a particular tool for dementia patients. The intention is thus to delineate stylized 
facts—i.e. a set of common findings that can be observed in most studies reporting on IT-reliant assistive 
tools for dementia patients although applying different methods, focusing on different technologies, or 
working in different contexts—in order to get a feeling of whether the high hopes and aspirations of 
policy-makers and technologists are legitimate or not. In the next section, we expand on the literature 
search process and the methodology regarding how to derive such stylized facts. 
 
METHOD 
Literature reviews are essential for any research [19]. While the assessment of related literature is key to 
build a foundation of any new research it is also helpful to identify suitable research methods and to 
derive working hypotheses. Literature reviews often lead to ideas for new studies because they help to 
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identify research problems and gaps [20]. There are different approaches to assess the available literature 
of a certain field or topic [7]. Various guidelines on how to conduct high quality literature reviews are 
available [21, 22]. There are also some field specific guidelines for health-related reviews [23] or for 
technology-oriented reviews [24].  
For this study, we applied a scoping review [7] with the goal to identify research gaps and to derive 
stylized facts from the existing literature. In addition to the analysis of previous work, we use stylized facts 
[8] as a means to generate new knowledge. The method of stylized facts originates from the field of 
economics and has been successfully used in various other fields of research. The process to derive 
stylized facts from literature is illustrated in Figure 1 and will be described next. 
Problem 
definition Search process
Documentation and 
assessment of 
original statements
Aggregation and 
abstraction to 
derive stylized facts
Discussion 
of results
Definition Source book Compilation of statements
Patterns of 
statements Stylized facts
 
Figure 1. Procedure model for the derivation of stylized facts [8] 
Stylized facts constitute knowledge in the form of generalized and simplified statements describing 
interesting characteristics and relationships concerning empirically observable phenomena [8]. They can be 
conceptualized as interesting patterns in empirical data documented in different sources. An important 
characteristic of stylized facts is their focus on the most relevant aspects of observable phenomena by 
abstracting from details (stylization). Thus, stylized facts are broadly supported and simplified 
representations of complex relationships that are not necessarily valid in every situation and context. 
Stylized facts do not aim to represent causal relationships but rather interesting correlations that are 
observable in reality. In contrast to “classical” hypotheses, stylized facts are statements that have already 
been confirmed in a certain number of cases, preferably in empirical studies using different methods. 
Stylized facts can support an inductive development of theory in a bottom up manner. 
Problem definition 
Given the demographic changes that developed countries are facing in the next decades, the cure and care 
of elderly is a significant problem for many public decision makers these days. In fact, providing health to 
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a rapidly aging population with fewer resources has become one of the grand challenges of this century 
for many governments [25]. As described previously, we see dementia as a major challenge for both 
families and caregivers of affected individuals as well as society as a hole. Albeit there have been massive 
investments into new technologies, their impact has been modest. In this sense, we would like to 
systematically explore the extant knowledge base to summarize key findings which hopefully support 
policy-makers in taking the right conclusions.  
Search process 
To identify the relevant literature, we used “Alzheimer” OR “Dementia” OR “mild 
cognitive impairment“ OR “amnesic” as keywords to characterize our target group together 
with “information technology” OR “information system” OR “assistance 
system” OR “assistive system” OR “independent living” to determine the nature of 
the solution space. We further restricted our search queries to journal articles and conference papers in 
English language and where full texts were available in disciplinary (ACM, EMBASE, PsycInfo) as well as 
cross-disciplinary databases (EBSCO, Web of Science). The search queries were performed on the title 
and abstract fields to ensure that only relevant papers are considered. The queries did not vary between 
the different databases. As shown in Figure 2, as of July 2016, we obtained a total of 874 articles. 
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Figure 2. Literature search and assessment process to derive stylized facts 
 
After discarding duplicates (335) and articles with irrelevant content (421) we ended up with a list of 118 
potentially relevant articles. Papers were judged to be relevant when their abstracts indicated that the study 
gave insights into current AT prototypes or evaluations; in case a judgment regarding the relevance of an 
article was not possible based on the paper’s abstract, we read the introduction, the discussion, and the 
conclusion section to decide whether to include it or not. This assessment was conducted by two 
researchers independently. In cases where there was no initial agreement, a third and fourth researcher 
were involved. One paper was added manually, as it was frequently referenced in the analyzed papers and 
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promised novel insights. After carefully reading all papers, we ended up with 36 highly relevant articles, 
which we used for deriving the stylized facts which we will report later.  
Documentation and assessment of original statements 
The first step to obtain stylized facts is to extract a list of unmodified, original statements from the 
identified literature sources, which are then aggregated and interpreted in a second step. While reading the 
articles, we extracted 61 original statements (OS) which related to some technological, social, or economic 
impact of AT on dementia patients and their surroundings (see Appendix A1). According to our research 
method of stylized facts each statement is further allocated to one of five different evidence levels (EL) 
which we slightly adapted from Houy et al. [8] for our research field of AT. As described in Table 1, 
statements with EL 1 are only plausible statements without any empirical evidence. Original statements of 
EL 2 are narratives or non-generalizable observations like storytelling based case studies or metaphors. EL 
3 classifies experiments and other empirical methods which are used in scientifically planned and 
controlled settings, like a laboratory, but are only applicable under assumptions of very restrictive practical 
relevance. Statements with EL 4 relate to findings from experiments in clearly defined real-world settings 
that follow general standard methods and procedures for empirical and experimental studies. They are 
usually of higher practical relevance in their findings than OS of EL 3 and more generalizable—at least for 
specific real-world contexts, but still have some restrictive assumptions. Statements with an EL 5 refer to 
general laws or findings which are applicable to a broad set of real-world settings without restrictive 
assumptions.  
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Evidence Level Description Example 
Level 1 Plausible statement that is proven 
by mere conceptual consideration 
without empirical evidence. 
“Technique T is easy to use.” 
Level 2 Narratives, observations “Technique T is easy to use. This was illustrated 
by three case studies in which T was exemplarily 
used.” 
Level 3 Statement based on empirical or 
pseudo-experimental evidence in 
an “artificial” context (e.g. lab 
experiments) 
“Semi-structured interviews with a representative 
group showed that technique T is easy to use.” 
Level 4 Statement based on (randomized) 
experiments in a defined “real-
world” context (e.g. field 
experiments) 
“An experiment with a representative group 
showed that the technique T is easy to use for a 
significantly higher proportion of users (90%). 
Conflicting observations were made for some few 
participants.” 
Level 5 Statement for a clearly specified 
context without exception or 
which can be deductively derived 
from acknowledged statements 
“Accepted assumption: Sensors support context-
sensitivity.  
Fact: T is a sensor for a specific situation.  
Conclusion: T supports context-sensitivity in a 
specific AT-relevant situation." 
Table 1. Description of different evidence levels  
 
Aggregation and abstraction to derive stylized facts 
As mentioned previously, the last step is to aggregate and abstract the OS into generalized statements. A 
generalized statement is the quintessence of several original statements and helps to identify abstract 
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stylized facts. Out of the 61 OS and after several rounds of review and discussion, we were able to 
aggregate 34 generalized statements (see Appendix A2). This intermediary aggregation step builds the 
foundation for deriving the stylized facts, as it simplifies the interpretation of SF which we will elaborate 
on in the subsequent section.  
DISCUSSION OF RESULTS 
As shown in Table 2, we discovered 6 stylized facts (SF). A SF represents a highly generalized statement, 
which could be determined across several studies, contexts, and technologies. Each SF will be briefly 
described next. 
Privacy is important but may be overruled by other social values (SF1) 
The first stylized fact (SF1) is based on 13 original statements reported in 5 different references on the 
matter of privacy of AT in the context of dementia. In the iterative process to derive this SF, we found 
only one statement with EL 1, while the rest could be assigned to EL 4. Especially OS42 is very 
remarkable. In this study of EL 4 the researchers found that dementia patients seem to be rather less 
concerned with ethical issues with regards to continuous monitoring as media and academia suggests. A 
possible explanation is that patients in need favor increased quality of life (e.g. safety, mobility, autonomy) 
over privacy and security of personal data. 
Sensors are the centerpiece of AT (SF2) 
For SF 2 we found 5 statements in 4 references, which described sensors as being the primary focus of 
and means to advance research in the domain of AT. Evidence levels range from 3 to 4. We believe that 
this general assumption could be based on experiences from other fields, such as ambient assisted living, 
where sensors play a dominant role in the design of technological solutions.  
Participatory design is essential during the development stage (SF3) 
SF 3 is supported by 14 OS in 11 references, ranging from EL 2 to EL4 (with most studies reporting 
findings with EL3). SF3 is somewhat an indicator for the need to involve all stakeholders in the early 
stages of AT design. We think that this finding can be explained by high failure rates of AT projects in the 
past, where the attention was probably more on the exploration of technological possibilities from a 
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medical point of view and less on the needs of patients and their care environment (e.g. family members, 
caregivers, neighbors).  
# Stylized fact Original statements  References  Max. evidence level 
SF1 Privacy is important but 
may be overruled by other 
social values 
OS11, OS23, OS24, 
OS25, OS26, OS27, 
OS28, OS29, OS30, 
OS31, OS40, OS41, OS42 
[26], [27], 
[28], [29], [30] 
Level 4 
SF2 Sensors are the 
centerpiece of AT 
OS12, OS13, OS16, 
OS36, OS57 
[26], [31], 
[32], [33] 
Level 4 
SF3 Participatory design is 
essential during the 
development stage 
OS5, OS6, OS8, OS14, 
OS17, OS18, OS21, 
OS22, OS33, OS38, 
OS39, OS43, OS44, OS49 
[34], [35], 
[36], [31], 
[37], [32], 
[38], [39], 
[30], [40], [41] 
Level 4 
SF4 AT are likewise required 
to fulfill the needs of 
caregivers 
OS1, OS2, OS3, OS4, 
OS7, OS9, OS17, OS20, 
OS32, OS34, OS35, 
OS46, OS47, OS48, 
OS52, OS55  
[42], [34], 
[35], [31], 
[43], [32], 
[41], [44] 
Level 4 
SF5 The people dimension of 
AT requires more 
exploration 
OS50, OS61 [45], [46] Level 4 
SF6 Evidence of utility and 
cost effectiveness of AT 
can be demonstrated in 
different contexts 
OS1, OS2, OS9, OS10, 
OS45, OS47, OS51, 
OS52, OS53, OS54, OS59  
[42], [34], 
[35], [47], 
[41], [44], [33] 
Level 4 
Table 2. Derived stylized facts on assistive technology for people with dementia 
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AT significantly support the work of caregivers (SF4) 
We found 16 OS in 8 references with evidence levels between 3 and 4, which stated that AT not only 
generate positive impacts for patients, but also for their caregivers. In conjunction with SF 3 this is a clear 
indicator that the successful use of AT is not only a question of sophisticated technological solutions but 
also a question of identifying the requirements of professional and non-professional caregivers of 
dementia patients. In this sense, there is a general agreement in the identified literature that AT should be 
personalized and contextualized to the care environment. 
The people dimension of AT requires more exploration (SF 5) 
For SF5 we found 2 references that discussed the role of social aspects regarding the design and use of 
AT for dementia patients. While one study reported findings with an evidence level of 4, the other study 
only had evidence level 1. Although the literature basis is weak, we came to the conclusion that this is an 
important finding, worth a stylized fact of its own. We think that the scarce literature base in this area with 
different evidence levels indicates an urgent research need. 
Evidence of utility and cost effectiveness of AT can be demonstrated in different contexts (SF6) 
This stylized fact (SF6) is based on 11 OS in 7 references, each of which reached evidence level 4. SF6 
thus supports the vision that technology can contribute to solving the societal challenge of demographic 
change and dementia and improving cost effectiveness of health systems. However, because the reported 
findings did not reach the highest evidence level, it also indicates that this assumption cannot be 
generalized for all contexts without any limitations or adaptations of proposed solution components. 
Interestingly, little is reported on the conflicting goals of improving quality of life of patients and cost 
control. We believe this is a research gap worth exploring in future studies. 
When we assess these stylized facts, we find that most of them are centered on technical aspects of AT. 
We use the framework according to Bostrom/Heinen [49] to show how the stylized facts support the 
social and the technical subsystem of AT (see Figure 3). The social subsystem comprises of human 
participants (people with dementia, family members, professional care-givers and health insurance etc.) 
and the knowledge, skills, attitudes, values and needs they bring to the AT environment. The technical 
subsystem comprises of devices, tools and techniques needed to transform inputs into outputs in a way 
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which enhances the performance of AT for people with dementia. Our stylized facts provide substantial 
knowledge in the technology and task dimensions of the technical subsystem. However, within the social 
subsystem there is only some knowledge about the people dimension. No stylized facts could be identified 
regarding the structure dimension of the social subsystem. We think that this is an important research gap. 
Further insights within this dimension would help to better understand socio-economic effects of AT in 
the mid- and long-term.  
 
Figure 3. Stylized Facts in the social and technical subsystems of AT 
LIMITATIONS 
The contributions of this study should be viewed in light of the following limitations. Since we base our 
research on a literature search, other forms of dissemination (e.g. websites, documentation of 
practitioners, prototypes, etc.) are not considered. Furthermore, only English language papers got included 
in our study. While we searched many different databases we may not have accessed all relevant databases. 
In addition, our search terms are somewhat limited and thus we might have missed relevant publications. 
The development of the different topic categories and the assessment of the evidence level were 
performed by at least two independent researchers. However, this process cannot eliminate all subjectivity. 
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These limitations provide pathways for future research. Further studies might search for approaches on 
how to set up social subsystems that support the ongoing use of assistive technologies in different 
language areas or jurisdictions. Different search strategies with different perspectives may add value to the 
ongoing discussion about best practices and impacts of AT for dementia. 
CONCLUSION 
In this paper, we conducted a scoping review for identifying stylized facts regarding the design, use, and 
appropriation of AT for dementia patients. The systematic analysis of the literature let us conclude that 
most research puts emphasis on the technical dimension (e.g. requirements elicitation and design) and 
frequently neglect the ethical aspects of AT (e.g. privacy vs. safety, freedom vs. control). A handful of 
research projects, which we studied, dealt with questions on ethics and tensions of technology use. We 
believe this is an important research gap as patients and their care environment would see ethical aspects 
different in a much-needed state of help. However, this may contradict common privacy policies and 
cause unforeseen liabilities for health insurers or governmental authorities. Therefore, further research is 
needed to explore and disentangle underlying ethical tensions to improve our understanding of how to 
develop viable and acceptable solutions for patients, their caregivers, and governmental authorities. 
The scoping review also showed that there is little knowledge about the social subsystem of AT for 
dementia (see Figure 3). The social subsystem comprises of the human participants (people with dementia, 
family members, professional care-givers, health insurance etc.) and the knowledge, skills, attitudes, values 
and needs they bring to the AT environment. The technical subsystem comprises of devices, tools and 
techniques needed to transform inputs into outputs in a way which enhances the performance of AT for 
people with dementia. Most of the published research is focused on the technical subsystem. A lot of 
prototypes and proof-of-concepts in the literature are focused on the technical dimension (i.e. which tasks 
can be supported with which technology), but nearly nothing is known about the socio-economic effects 
of AT in the mid- and long-term. In our literature review we have found no AT solutions with evidence 
level 5 (i.e. statement is valid in specified real-world situations and not only in experiments; see Table 1). 
This is coherent to our clustering in Fig. 3 with only two stylized facts in the people dimension but none 
in the structure dimension of the social subsystem of AT. We conclude from this finding that future 
research should not primarily focus on the development and improvement of technical solutions but 
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focus on how to get these technical solutions to become an integrated part of the different socio-
economic systems like private households and senior residences. Research is needed to examine the socio-
economic implications and models to plan, build and run AT solutions in a sustainable manner. Helpful 
business models are needed for the dissemination and deployment of AT into practice. 
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APPENDIX – LIST OF ORIGINAL AND GENERALIZED STATEMENTS 
# Source 
 
Original statement Evidence level 
OS1 [42] “[Assistive technologies] may be used to relieve carer’s burden 
and help patients remain independent for as long as possible 
within their own home.” 
Level 2 
OS2 [34] “IATs [intelligent assistive technologies] have the potential to 
support ADL [activities of daily living] completion through 
appropriate compensation of existing cognitive abilities, thus 
reducing a care recipient’s reliance on a caregiver during ADL 
completion.” 
Level 1 
OS3 [34] “[…] before an IAT can provide support, it must be able to 
recognize what ADL the user is attempting, if he or she requires 
assistance, and what kind of assistance is appropriate.” 
Level 2 
OS4 [34] “[…] it must be remembered that the high levels of user 
dependence and consequences of device failure demand 
appropriately high levels of IAT reliability and accuracy” 
Level 2 
OS5 [34] “[…] the considerable variability in the abilities of intended 
users, even for people within the same cognitive impairment and 
demographic, results in an extremely diverse user group.” 
Level 1 
OS6 [34] “[…] people with cognitive disabilities are considered to be a 
vulnerable population, therefore prototype testing with this 
group remains a difficult and costly challenge for device 
developers.” 
Level 2 
OS7 [35] “The residents appreciated the adapted and personalized delivery 
of information and the friendliness of the system for the help 
request.” 
Level 3 
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# Source 
 
Original statement Evidence level 
OS8 [35] “Moreover, TV appears as the suitable interaction device for the 
residents. However, a dedicated remote control with bigger 
button size can certainly be more suitable and then more 
accessible for elderly people.” 
Level 3 
OS9 [35] “The healthcare professionals could save time and effectiveness 
when they are directly notified in an abnormal situation or when 
they know exactly what the assistance specified by the 
residents.” 
Level 3 
OS10 [35] “On the professionals side, they demonstrated a high level of 
interest in the interaction with a technical mobile device to 
manage alerts automatically generated on abnormal situations 
detection, especially when elderly are dependent and have some 
cognitive limitations (as some of them tend to use the classical 
alert button very often, for no particular reason).” 
Level 3 
OS11 [26] “Most patients would prefer to use a non-intrusive technology to 
help them with their day-to-day activities.” 
Level 1 
OS12 [26] “The results presented in this paper show that the start-
time/duration is the most effective way of representing a large 
sensor data set. This will also help with the classification of the 
activities to identify the abnormal behaviour.” 
Level 3 
OS13 [26] “Echo State Network (ESN) is a very 
promising approach [to predict the future activities] for binary 
datasets collected from smart environments” 
Level 3 
OS14 [36] “Involving the end-users of technology in the development, 
validation and evaluation of device and services is essential.” 
Level 3 
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# Source 
 
Original statement Evidence level 
OS15 [36] “[Small sample sizes and high attrition rates require] the research 
team to demonstrate considerable tenacity and skill to achieve 
successful deployment.” 
Level 3 
OS16 [31] “The functionality most often mentioned as relevant and useful 
by persons with dementia was help in cases of emergencies (with 
movement sensors).” 
Level 3 
OS17 [31] “The functionalities most often preferred by carers were support 
with navigation outdoors and the calendar function.” 
Level 3 
OS18 [31] “The least preferred functionalities were activity support and 
picture phone-dialling.” 
Level 3 
OS19 [31] “[…] providing an overview of activities that were performed 
during the day [was] not considered useful” 
Level 3 
OS20 [31] “A major concern of the dementia experts was if people with 
dementia would take the mobile device with them when going 
outside and if it would be sufficiently charged.” 
Level 3 
OS21 [31] “[…] in the Rosetta project complementary feedback was 
provided by the different [types of] participants and it was 
considered useful to also involve persons with dementia, since 
they provided relevant feedback for the selection and the 
technical development of the system.” 
Level 3 
OS22 [37] “[…] an organization may be regarded as a set of people that 
have a collection of rights, privileges, obligations and 
responsibilities that are delicately balanced over a period of time 
through conflict and conflict resolution. Disruption of this 
balance may give rise to the rejection of the system” 
Level 3 
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# Source 
 
Original statement Evidence level 
OS23 [27] “If a person with dementia or wandering issues is wearing a 
phone with GPS capabilities, they can be located with 
confidence in a high proportion of cases.” 
Level 3 
OS24 [28] “Protection from harm was described [by carers] as an 
imperative [for electronic tracking], largely taking precedence 
over protecting the privacy of the person and in some cases, 
justifying restrictions on autonomy and liberty.” 
Level 3 
OS25 [28] “Carers frequently referred implicitly and explicitly to freedom 
and independence as important to the quality of life of both the 
person with dementia and the carer.” 
Level 3 
OS26 [28] “Safety was predominantly prioritised over privacy.” Level 3 
OS27 [28] “The relationship between the carer and person with dementia 
appeared to be significant to the decision to use electronic 
tracking.” 
Level 3 
OS28 [28] “There was considerable variation in approaches to and the 
value placed on ascertaining the informed consent of the person 
with dementia before using electronic tracking”. 
Level 3 
OS29 [28] “The acceptability of covert use appeared to emanate from a 
value system that prioritised safety over privacy and autonomy.” 
Level 3 
OS30 [28] “In thinking about privacy, carers appeared to make 
comparisons with alternatives, viewing it [i.e., surveillance 
technology in dementia care] as less intrusive than constant 
supervision by a carer.” 
Level 3 
OS31 [29] “[…] relatives had positive opinions of IT support, and their 
perceptions of practical/logistical irritations decreased after 
implementation of the IT support package.” 
Level 4 
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# Source 
 
Original statement Evidence level 
OS32 [43] “The study showed that IT support in dementia care increased 
staff members’ satisfaction with their work in several ways.” 
Level 4 
OS33 [32] “There must be careful assessment of a person’s needs and 
matching of the technology to meet these needs.” 
Level 3 
OS34 [32] “Staff and carers need to have training, commitment and 
support to use the technology.” 
Level 3 
OS35 [32] “The aim is to develop the process of managing the settings of 
the flat so that they can be set up by carers and family.” 
Level 3 
OS36 [32] “A key challenge is to develop tools to extract complex sensor 
data so that they can be presented in a clear and easy to 
understand format, in order to give a clear picture of what is 
happening in the flat. This will help with the development of 
reliable and appropriate reports and alerts.” 
Level 3 
OS37 [38] “Depressive symptoms and cognitive functioning may be 
important predictors of QOL. Interventions designed to address 
depression and maximize cognitive capabilities may therefore aid 
in maintaining or improving overall QOL in the oldest old.” 
Level 4 
OS38 [38] “Clearly, caregivers often perceive the older person’s cognitive 
decline, physical impairment and emotional lability as adversely 
affecting the older person’s overall QOL more than the older 
person does.” 
Level 4 
OS39 [39] “[…] we cannot assume that people with MCI or AD as groups 
will automatically be non-users of e-health services due to their 
diagnoses.” 
Level 4 
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# Source 
 
Original statement Evidence level 
OS40 [30] “GPS devices for people with dementia are considered useful by 
older people, people with dementia and family caregivers to 
support independence and increase self-confidence.” 
Level 4 
OS41 [30] “Potential users of the device appear less concerned with the 
ethical issues relating to ‘tagging’ than those writing in academic 
journals and the media although they [i.e., potential users] are 
interested in how the device might be used to promote 
independence rather than just as a safety precaution offering 
caregivers peace of mind.” 
Level 4 
OS42 [30] “[Potential users] recommended that GPS devices be discreet 
rather than exacerbate any potential stigma.” 
Level 4 
OS43 [30] “The inclusion of a user-engagement element to the device 
design process provided valuable information about how GPS 
devices might be used in the real world and specific ideas about 
different aspects of the device.” 
Level 4 
OS44 [40] “[…] we came to the conclusion that in the home environment a 
TV set is better suited to provide assistive services than a 
computer.” 
Level 4 
OS45 [47] “Relatives/caregivers reported that ICT-systems could be 
significantly more useful for AD patients aged 75–84 than 
patients aged <75 or ≥85 years (p < 0.0001) and with moderate 
than mild or severe dementia (p < 0.0001).” 
Level 4 
OS46 [41] “Participants felt strongly that future devices should be disguised 
and be integrated easily into their daily routines.” 
Level 3 
OS47 [41] “Suggested areas for functional improvement included two-way 
communications, flexibility of function as the illness progresses, 
Level 3 
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# Source 
 
Original statement Evidence level 
and something to ‘guide’ them home when out walking or 
driving.” 
OS48 [41] “Attention should also be focused on minimizing the size, 
weight and visibility of devices to reduce stigmatization.” 
Level 3 
OS49 [41] “The study showed that involving people with dementia in the 
process of participatory design is feasible and could lead to 
devices which are more acceptable and relevant to their needs.” 
Level 3 
OS50 [45] “In summary, all studies reviewed here, except one, 
demonstrated that social enhancement does contribute to 
healthier brain aging.” 
Level 4 
OS51 [44] “These caregivers stated that they would use AT [assistive 
technology] if the technologies were accessible and the cost 
reasonable, which suggests that these factors are as important as 
AT research and development.” 
Level 4 
OS52 [44] “From the experts’ perspectives, the indicators of AT [assistive 
technology] devices with HPU [high perceived usefulness] 
included allows selective accident prevention, has an intuitive 
interface, is familiar, offers ease of use and simplifies activities.” 
Level 4 
OS53 [44] “The indicator of AT devices with LPU (lowest perceived 
usefulness) was client prompting.” 
Level 4 
OS54 [44] “The results suggest that caregivers preferred technologies that 
prevented accidents or emergencies over technologies that 
informed them of the occurrence of an accident or that only 
managed the consequences.” 
Level 4 
OS55 [44] “The results support the importance of using AT devices for 
specific activities with descriptions of specific context.” 
Level 4 
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# Source 
 
Original statement Evidence level 
OS56 [48] “In sum, non-pharmacological interventions may be associated 
with small cognitive benefits for people with MCI and currently 
its role can be considered as promising at best.” 
 
“Future research should also test whether combination of these 
strategies (multimodal interventions) is associated with more 
benefits than monotherapy for MCI patients.” 
Level 4 
OS57 [33] “[…] remote health monitoring and sensor technologies 
improve seniors’ safety and reduce their risk of falls.” 
Level 4 
OS58 [33] “[…] telemedicine is an effective technology to alleviate seniors’ 
health problems.” 
Level 3 
 
OS59 [33] “Assistive technologies need to be evaluated not only for their 
feasibility and acceptance, but also for their effectiveness.” 
Level 4 
OS60 [33] “[…] most of the studies reported the positive effects of 
telemedicine on older adults’ health conditions.” 
Level 4 
OS61 [46] “Development of technology to support activity, entertainment 
and social interaction of people with dementia is so far an almost 
unexplored field.” 
Level 1 
Table A1. List of original statements.  
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Stylized fact  Original statements Generalized statement Max. level of evidence 
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 m
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 so
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 v
al
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s 
OS23, OS24, OS40, 
OS41, OS42 
Tracking is an essential feature 
Level 3 
OS24, OS26, OS29, 
OS41 
Safety is prioritized over privacy 
Level 4 
OS11, OS30 AT should be non-intrusive Level 3 
OS24, OS26, OS29, 
OS41 
Safety is prioritized over privacy 
Level 4 
OS25 Freedom and independence are 
important 
Level 3 
OS27, OS28, OS29 The relationship between carer and 
PINC (i.e. person in need of care) 
influences the ethical evaluation of AT 
Level 3 
OS29, OS30, OS 32 Electronic tracking is less intrusive than 
other forms of tracking 
Level 4 
Se
ns
or
s a
re
 th
e 
ce
nt
er
pi
ec
e 
of
 A
T 
OS12, OS13 Sensor data is useful to predict 
abnormal behavior 
Level 4 
OS16, OS36, OS57 Sensor data is useful to detect 
emergencies 
Level 4 
OS12 Sensor data represented though start-
time and duration help to identify 
abnormal behavior 
Level 3 
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OS14, OS21, OS49 Integration of PINCs (i.e. persons in 
need of care) in the development 
process is feasible 
Level 3 
OS5, OS14, OS21, 
OS22, OS39, OS49 
Integration of PINCs (i.e. persons in 
need of care) in the development 
process is essential 
Level 3 
OS14, OS22, OS33, 
OS38, OS43 
Integration of (family and/or 
professional) caregivers in the 
development process is essential 
Level 4 
OS17, OS18 Prototype testing showed that not all 
possible features are liked by end-users 
Level 3 
OS6 PINCs (i.e. persons in need of care) are 
vulnerable test users 
Level 2 
OS8, OS44 User-design of AT has to fulfill the 
needs of elder users Level 4 
 OS32 IT support in dementia care increases 
carers’ work satisfaction 
Level 4 
A
T 
sig
ni
fic
an
tly
 su
pp
or
t t
he
 w
or
k 
of
 c
ar
eg
iv
er
s OS34, OS51 Accessibility, training and support 
increases carers’ technology acceptance Level 4 
OS7, OS35, OS52 AT has to be easy to use Level 4 
OS46, OS48 AT has to be pervasive and easy to 
integrate into daily routines 
Level 3 
OS4, OS7, OS20 AT has to be reliable Level 4 
OS3, OS7, OS9, 
OS47, OS55 
AT has to be context-sensitive 
Level 4 
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 OS1, OS2, OS17, 
OS52 
AT supports carers 
Level 4 
Th
e 
pe
op
le
 d
im
en
sio
n 
of
 A
T 
ne
ed
s 
ex
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or
at
io
n 
OS50 Social interactions are important for 
brain health 
Level 4 
OS61 Social interaction is almost unexplored 
for PINCs (i.e. persons in need of care) 
Level 1 
 OS1, OS2, OS9, 
OS10, OS52 
AT supports PINCs (i.e. persons in 
need of care) 
Level 4 
E
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e 
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d 
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OS59 Evaluation of the effectiveness of AT is 
necessary 
Level 1 
OS9 Immediate information of carers about 
abnormal situations is effective  
Level 3 
OS45 AT is most useful for PINCs (i.e. 
persons in need of care) with moderate 
dementia between the age of 75-84 
years 
Level 4 
OS47 AT has to adapt to the progress of the 
illness 
Level 3 
OS52, OS54 AT that prevents accidents is more 
useful than AT that only informs about 
them 
Level 4 
OS53 Client prompting shows relatively low 
usefulness 
Level 4 
 OS51 Efficiency increases carers’ technology 
acceptance  
Level 4 
Table A2. List of generalized statements.  
